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THE RARER ELEMENTS.

B. Characteristics. The germanium compounds are
known in two conditions of oxidation; those of the higher
form are the more stable and comprise the larger group.
Germanium resembles carbon and silicon in the formation
of a chloroform, and tin in the formation of two sulphides
which dissolve in ammonium sulphide, giving sulpho salts.
The sulphide GeS2 is a white powder slightly soluble in
water, and less soluble in strong hydrochloric acid. It is
soluble in ammonia and in the alkali sulphides. The lower
sulphide, GeS, when precipitated, is of a reddish-brown color;
when obtained by the reduction of the higher sulphide it
is a grayish-black crystalline substance of metallic luster.
This sulphide, also, is slightly soluble in water. The dioxide
is a white powder soluble in alkalies, but almost completely
insoluble in acids. The tetrachloride is a liquid which
fumes in damp air and is decomposed by water. A very-
characteristic reaction for this element is the precipitation
of gelatinous potassium-germanium fluoride, K^GeFe, by
the addition of hydrofluoric acid and potassium chloride to
solutions containing it (Kruss and Nelson, Ber. Dtsch.
chem. Ges. xx, 1696; Buchanan, J. Ind. Eng. Chem. vm,
585). Germanium compounds give a characteristic spark
spectrum in the blue and violet.
, Estimation. Germanium is usually precipitated as the
sulphide, converted by nitric acid into the oxide (Ge02),
and weighed as such.
Separation. Germanium may be separated from most of
the elements by the formation of a soluble sulpho salt with
ammonium sulphide; when the solution is acidified the
sulphide is precipitated. Germanium may be separated
from arsenic, antimony, and tin as follows: the solution of
the sulpho salts is exactly neutralized with sulphuric acid,
allowed to stand twelve hours, and filtered; the filtrate is
evaporated to a small volume, treated with ammonia and
sulphate of ammonium, acidified with sulphuric acid, and
saturated with hydrogen sulphide. Germanium sulphide
ii precipitated (Truchot, Les Terres Rares, 294).